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Abstract of JP1 1004823 

PROBLEM TO BE SOLVED: To shorten scanning time while maintaining an image quality of a 
diagnostic image by providing a process to obtain projection data of a subject and a process to 
reversely project the projection data by imparting a reverse projection range of oneself to respective 

picture elements. . 

SOLUTION: A CT scanner 20 scans a subject, and generates conical beam projection (image) data, 
and stores the obtained projection data in a memory 21. In a reconstituting circuit 22 to input this 
projection data, one or plural slices of the subject are reconstituted, and an intermediate or final 
processing result is stored in the memory 21, and is displayed on a display 23. In the reconstituting 
circuit 22, an inverse projection operation is performed by using input from a filter, a weighting 
circuit, a complete condition circuit and a range circuit by a built-in reverse projection circuit, but a 
reverse projection range is decided according to a two-dimensional complete condition. Therefore, a 
high spiral pitch rate is made possible, on the one hand, reverse projection data is optimized while 
maintaining an image quality of a reconstituting image. 



Claims of correspondent: US5889833 



What is claimed as new and is desired to be secured by letters patent of the United States is: 

1. An image reconstruction method, comprising: 
obtaining projection data of a subject; and 

backprojecting said projection data with pixels having a backprojection range. 

2. A method as recited in claim 1, comprising: 

determining said backprojection range using a completeness condition. 

3. A method as recited in claim 2, comprising: 

determining a minimal set of said projection data for image reconstruction based upon said 
completeness condition. 

4. A method as recited in claim 1, comprising: 

determining said backprojection range using a completeness condition such that substantially every 
line through a reconstructed slice of said subject intercepts a projection of an orbit of said source on 
said slice. 

5. A method as recited in claim 1, where said backprojecting comprises using: ##EQU9## where: fi (x, 
y) is a reconstructed pixel at location x, y for slice i, ##EQU10## g(.gamma.-.gamma.\ n) is a filtering 
function, and WCbeta., .gamma/, x, y ) is a weighting function. 
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[0029] CCt. RaJEe-AfcR^-**. n- 

t'-A- U^OSSchU/cig^CD— il fit -pt* 10 

(9 =£ + r 
t=Rs inr 
n ' = n - (r/2 tc) r H 

Jl5£ (3 c ) Vx.-P&6 t?2>t$ % S 

[0 0 3-2 ] ^c(c, -3-> (RiBfJ)-fc*-Aic-±^^«; - 

(BBSS) + >£Tt 0X^r7>e^-^W/i}gi? 
HgCD^3&£W1fcl£T JbrfyXA (Inconsist 
erit Helical Cone-Beam, KTF\ 20 
r I HCBj iB8f/*f 4) CCBB-J-i*o^©HSS«*Sft 

£ l > 5 « * WtST £ 4 o(Z>5SttWlc oi > T 

=j->f-A • -^y*;i/CT«:*5C»*c9f^©llfr«^ 30 

fi<x, y> = 

1_ rP2(x,y) 1 r ym 



ft) fi. r*ffl^*»&*»»-r* 8 
[0 0 3 0] #fet^<Dt8J£p (fi. r, n ) *»6-fe*^ 
-.jxJWU&PJp ( 6L—1 , n ' -) ^(D&mrJ&t ( 3 ) K . 

[0 0 3 1 ] 

(3a) 
(3 b) 
(3 c) 



i d p 1 a n e^6©X«BBJW*S»4<hCO^tc. 

xntttc x rawest? 47 -is*ewai>6 nr . 

CT©»^4tt»&4) T5o 

[0 03 3 ] fttJKC, ra-Vfc'-A-'S^ b^t'-A^ 
»*lT*>ttC^. 7r>X-2*m<D I HCB(Cfflt4Sl 

2«^y *Jl/F eldk ampTM'jXAO^KH 
-Tft5b%. C(OT)Vzi y XAfcKfi^ft=;X7cig 

wr^fccD-c^or, (4) ©isccmsfi*. 

[0034] 

[fti 1 ] 



f 7 ^ W(p, r r y)p(P, t , n)g(T - T' r n)dy dp 



(4) 



[0 03 5 ]ftfc, f i (x, y ) Itx-y A X i (DUlS ★ e<D«fc ttS»tttt£fir. S/c, JXSE ( 5 a ) 
x, y*tfctt*BWJ5RffiBR. * (r-r* , n) HtffK c) Ct^T£H*€r?i3S£T 
W©*M*W*fT 93>#y >3> • 7 W [003 6] 

(£, r' . x, y) ttiifSPa r k e r - 1 i k*40 [ft 1 2] 

_1 x cos P + y sin p (5a) 



(5 



= tan 



R 4- x sin P - y cos P 
RrH 



n 



_p 

211 L<p, x, y) 



L<P, x, y) = (R sin p + xr + (R cos P - y) 



(5b) 
(5c) 



I 0 0 3 7 ] 7 ^ 0S8 3 0RO'fi^#WlelS§3 1 « 



50 



[o o 3 8 ] ^%±'^meu. &*(omm (x, y> & 



(9) 



ttm¥ 1 1-4823 



15 

<x, y) ~BUf&2 (x, y) KJ:oTil<*ftS„ On 

itmmic x, y <,cm&tz. nm&icj:-ox:^zti 
i,mLU^<D^mmm. x«e*-«. x. yccfew* 

P_ RrHV 



16 



[003 9] 
[£13] 



2n L(p, x, y) 



2 



C6) 



[0 04 0 ] (8 1 ' (x. y) &tf/3 2" (x.y) [0041] 
«. ^5£[tU/c3£ ( 6 ) ©¥:frracc.fc-,T-^* 6 *10 [£St 1 4 ] 

P RrH' £ 

2 



F<0' <x, y) ) = 



2n L<0, x, y) 



= 0 



(7) 



[0 04 2 ] @5ti. (3<Dm&-e&-oTMiR2tlfcWm -kf&&V8 1 ' , £2* f*?),. 



7j\-r^7 7-C£>£. COWrtJ. FOV= 500mm. 
R = 6-0 0mm, rfl- = 1. 5£Lfcit£©, 

mi§TW5'ij£8Sft£&*©;tf> h s*©iij*2o 

P2 (x , y> - pl(x, y) = 7t + 2ym 



[0 04 3] *&wic&Z>*0Z±g&icmLxftmt!:m 
ft£?# £ tctblcm&WSTfrzt V X Atcbivc&gg <hft h 

». m&wm&x*. (8) tcRjE-ra. 

[0044] 
[«15] 

Vx, y (8) 



[0 04 5] L/c^T. SS^^SSliSfcS) * [0 04 6] 
toMiieffl*^ ( 9 ) CCBUT*-*. ftte. 2 rm« [& 1 6 ] 

P2 ' (x, y) - pi' (x, y) > n + 2ym 

[004 7 ] /3 lR!>'/32{i, ±5K (8) ?:i/cTi* te, 
ttl/2 (£ 1 +(32) **?I|8«clR0 roj {Cifi<ScS 
«fc 9 ft. Stettft (3 1 ' i G 2 - ©EFhWcUKS S. 

[004 8 ] 06RO'III7 123 2 x3 2©SS)S"7 h 0 30 

©fig«ili&© (x, y) Kta^O. v^ - I(J|3 2' 
(x. y) -<8 T (x. y) X:2bZ>. t©$$[fiW:. X 

^3->t--Ait<iftSft]9[«5H(*3 3 9' "C*»5. 

- ^m^<omm<D^it2 2 3' cof- 

JEmit^')*»l>t-;*= 1 . 5. R=6 0 0m 
m. FOVjta500mm. W&&NMI2 50mra©& 40 

[0 04 9 ] 0 8«=i->f-ACCJ:(3^y*-»UX+ + 

%±WBtJ8.y>\>3yxj* (n-^tr-A-^i^ut*- 
AggKiiffrfttO CC<fcoTf#6ft/cW«ifi!cX5--<'X© 
TjT'^l-ifSiS. CCDWtiEET^rf'JXAtCfcCs 
ttt, ffl^±*#je+ 2TmtCtJ"J v\£Zs9%t\h# 
5&£33K2:S^fF : /3 1 ' (x, y) i- (tc/2 + t 
m) &0'<3 2' (x, y) ^ (7r/2 + rm) 
-5/3 2' (x. y)M/Sl' (x, y) ifim^htl SO 



Vx, y ( 9 ) 

JS3 #^CDHi*«-l 15" J&>61 1 5* 
*t- (+1/2 [180' +5 0* 7r>ft] ) (D^7 
W'XrtJC^LftW^tffteftt^ C©/c&. tt+2t 
m<fc9 *>>h$l>H8©x> MJ«, jft^/f©^ (i§3E 

WCi^SBtLtUS. ilWt©fc-r*>2 6%#5&£<& 
# <[B2 3 1B±2 15" =&^tyH*fcftg'N©3>f* 
-^ffi^bKJrSfc©^*) it^grrs. — BI6 
©x> h 'J#7r + 2 rmJ:H*t*^liO, il^^ 

[005 0] 09S^1 0«±ffix>h ')-C$>Zt3 
1' (x. y) ©[BRCTFilSx> h Vr'$>i,fi2' 
( x , y ) CD{ii© v y -/5r^-r IT* -5,, ±i&x > h 

©^ I 6 fcfn $ •Sffiffl-C * -5., 
[ 0 0 5 1 ] El 1 1 ROl 1 2 tt±iffix> h ';-C*S (3 
1 (x, y) ©fitSO*T^X> h Vt?*S(3 2 (x, 
y> ©ffi©-7^^in-ril-C**„ C©^ ?^*. g(7 
©H^@#©ffia^«5H?:WT'5.iC^ 1 HCBT;U 
3 "J X A <Dm 6 ©*§£ <!: |Slfil©*U|iBCC *JC » "C S5}< ^ *i -5 



(10) 



ftfflW- 1 1 -4 82 3 



17 



18 



<DHK^«:18(r +7 7 >ft (23 0* ) . 
[0 05 2 ]±* (4) SCJf (5) tt. j8 = 0«C45l*& 

X^*#jE*ttft*Kl»l*SU 1/2 (J31+/3 
(4) (5) tcJSl>6ti. *&l>tt£©*ffltfffi#JB* 



* l*6*i£o 

[0 0 5 3] t-^^^>h4i6<'/c^Pa rke 
r- 1 i ke©i*tt»tffll^JIS. « (4) (*li3t 
CClSLJEfit&OfSS. Parker-] i k e tDS«& 

-f^MSfflt^o Parker-1 i ke(Di^ 
io ';XAii;xs (lOOiOtfts. 



[005 4 ] 
[»1 7] 



- t» , n» )dt f d9 



(1 0) 



'[0055] CCr. f 1 (x. y)~ttX 9 --f:X-r©ffi - 

(11) *^S^€)o ^ 

t = x cos G + y sin G 
8 rH cos y 

211 U<9, x, y) ' 

x sin 9 

u<e, x, y) = i — 



* [0 0 5 6i 
[^18] 



y cos 9 



(11a) 
(lib) 

(11c) 



[0057]Jfc, s (t-f , n' ) U&M?H<DW. 

(6, x, y) (att#ttWX(affiPflliB?&r&£ 0 
[0058] ±i£LtcJ:5 K^^&lJttS * ©ffijsR 

< x , y ) a* a M<D&&&mm *m?z>tt l . 

6 1 ( x, y ) sye 2 ( x. y ) tc<fc-?-CSI£*-i&„ ★ 
9 rH' cos Y yrH' 
2lT U<9, x, y) 211 



★ [00 5 9] ftg0T-«^3n£-^iSJ£©ftg® 
frZtiiM&T U <( 3fC<DX.m'*Z*&&. ^ (12) 
30 [0 06 0] 



1 

< - 

2 



[K1'9] 



(1 2) 



[006 1 ] K (3c) tt^7KD&ffli§3aJ*^T#8a 
•T^/c^tCfflt^n^o 6' 1 (x. y) i0' 2 
(x. y) «^^tL/c±^CD¥*«(C«t-,r^^^nTir 



F(9« <x, y) ) = — 



9 rH' cos y 



2n U<9, x, y) 



[0062] 
[&2 0] 
yrH' 

2n 



I = 0 
2 



(1 3) 



to 0 6 3 ] m 1 3tee<Dmm-c$>-ormwztitcwm < 

S^Sj^ODfi^^^eiaTC^. d£ttigl?ij± 1/2 

G2(x, y) - Gl(x, y) = it Vx, y 



► [0064] *9mmtc*n,*x h. *7c±3kmcmLx 
mica, mmmmz-xz < 1 4 > tciarrs. 

[0 06 5 ] 
[«2 1 ] 

(1 4) 



(11) 



*WB¥ 1 1 -4 82 3 



19 



20 



[0 066] L/cid^t, m7G±3&*ffi&2i*Z>tcib 
«tje«B«B*#5£ (15) (CRST*. * 

B2' (x, y) - 91' <x, y> > n 
[0 06 8 ] 6 1 ±5£ (14) £«/cf <!: 

Sic 1/2 (01+02) **nJ*E&Bl9 r o j Kjfi<fc 
®swtc e r £ e 2 ' joEiHrtfioR**.^ 
hi Vtiswa^^^^bv^^ft^ria-c**. cc 

T\ v 5r ^rt©ttH«BI»© (x, y)CC«aL. v*. 
^181*0 2' (x t y)-ei" (x, y) r**. 0 

i 4&#a i sttHro^ftjrccr* y » t*>^3tis 

a^£Xttl&fcfl': 0 T (x, y) >-7r/2&t>'0 
2* (x. y) <tf/2*aST&0 2' (x. y) - 
0 1* (x, y ) @r&£ e C<Dtc#). 

JSTC*30:l»Ci*«ttLri»4. — 01 1 <DX> h 

[0 06 9] HI 6SCfl31 7»±«fix>h i;r*>4 0 
1' (x, y) 0»RCTF*x> h 'jr*^02' 
52 ©(9 + kll, x, y) = 1 



10 



*20 



*/cH 1 8ft 
y ) (Dmi&V 



* [006 7] 
[»22] 

Vx, y (1 5) 

X (x, y) CDffl(D-7 7^i,Tl"Brft4, 
Oll9(-J±ix>h«;t*^0l (x. 

S) c 

[0070] m3*tiWK;fai>Ttt. ^JfflplSfe&^-c^ 
-T-^jWffioeti. i£lSiJ©H«0 1 (x, y) =0' 
1 (x, y), 02 (x, y) = fl' 2 (x. y ) 

eci^t^^ &£0wr*m so* &L±<Demmz 

*U-tfc#otl^«B*S ( 1 6 ) mses. 
[0 07 1 ] 
[»23] 

(1.6) 



[0072] tt;fc5£ (17) «rjS»fc-rtS»r* ★ [0 07 3 ] 

★ [»2 4] 
91' <x, y) < 9<x, y) + k7t < 92" <x, y) 



(1 7) 



[0 07 4] A^fr^-VftrCDT-^r ^ 

[0 07 5 ] ±&L/t I HCBT;^yXA^->t' 

mm§ms<D5c±mm$LT)i>? y xa ( c o n s i s t 

ent Helical Cone-Beam, fe{T\ 
TCHCBJ <hBg|*TS) £;*tJt3tt£. n->t'-A 
- ^ 7 U ;!/ 1* - A^&f£<D^ fclSfftCHCBT^'J 

si, 2 = ± */2 £-r&t<z)r£>& 0 * 



y^;utf^^« k 1 HCB<fc0fcffi«>r/hSCi o fctT 

g.t#>tc<b(DX'$>2> 0 ^m&T^m&ter H' < 1 . 1 
4T'&9. 9aft**tf*>ac»«I^B.r H' ^0. 90-C 

*0. i hcbt;u^ yxAiCHCBT^rryxAi 

[0 07 6 ] 

[«1 ] 









CHCB 


o. g o 


1.14 


I HCB 


1 . 4 o 


1 . 6 8 



[0 0 7 7 ] Cft6©ffi«FOV = 5 0 0mm, R=6 
0 Ommi L,X#tbtcmr-$>K> . >^ * - 

So 

[007 8 ]±ILfc»SrB, 3 6K, «/J^- *-lz * 



T;U3"';XA (CHCB) ?rin-r4>©T$>-5 0 2EIM©!KI 




(12) 

21 

jsjg-r sfLfeSs^^ii*^ t' ? ( Jbie©jg.T.« .... 

n. 6 8 (scak*o> j ) viti"im£(D8 2%&m 

Fov©*4««©iHR*«ttK:T4#. mmoiifer- 
*w^i&x-£©si£* 5 <KT-f 4>*i>5A,. 13 

S^fife^atS. ^-©5cSIK: J: 9 . 02 1 iPID^^ftttiS 
t*ot. i'OrH' K^Utf-f©! 0 0%4ffl 

. — 5^, 77 -OUSrifcArCSS. • - 

[0 08 0] SM^- » h Sr-SgStC^a C £ (C«fc 

<£8KcO) i02HteW (!£&*«)) ?r3<at»€>C<!:*5 2 0 

C t 02 2 (^fftft b ) &!>'0 2 3 

0 ) &ot!p©^ 'J f ? rmiCKi? & . tfcWfg© 

tB*tt>U±©U-r»£©fc* ^7AM«:*t^77t 

$>s 0 t.x v if 5 acd i ©fii^cD^ass^jfD-r^-co 
[0 08 1 ] «cte. *^W«±Mo?clliSfl3!S«:Rgs$ 

irra^ai^L/ ruts piti -cas. 

[0082] 

®jW&£&(s&l?4-.tftt&ab>. 5S.fe&mJJ: «)«<<> 40 
ttttSfcT* Btiif&iII<f;©iIim£;Mi 

[0 0 8 3 ] *Mm*, R§6St'-A (3->f-A) 

«. JM£x * * >«: «fc •) 'f# 6ftfeR&12 tr- A&fgx- 
*©«S*TSrt©^"vU^f-AtC^3n?>„ frfr*>%. 50 




*5f8J¥ 1 1 -4 82 3 

22 

-C*-2>. *fe. *^©j£aSj(*. ±®.&t-Z-*>v Y 

t^- * -fe ? h > * 4>© <t to — -ooymmzm-tz . 

i P 0„8 4_.lJpjfe.jW ot, tC J: ti««T© X It 3 

> f * - ^Kii}siiiisg*ti«-ct 
[0 08 5] ( i ) ^WBi»©iiiS*ift^oo-ofc^ + 
+ >B$H*JS«rc* * Xign > f * - ^WBJil^^Sl. 

[0 08 6] (2) -^©^^^sss-r-s^^tc 

'v'J + f >*'<f ^ > f ^ - ^ WBffiliJI 
S. 

[0 08 7 ] (3) h©-S^©®^iiifS» 
^©fe^g^-^ffiffl^-r-SJ:^^, ^^7- 

•[0 08 8 ] < 4 ) S^OIBR^casaiBttHi^reSI- 
^B«^?:tf ^ X^n > ta- f»iB}gS5^g. 
[0ffi©M#Aj:^Hj] 

[01] X^=>>f^-$_Vig»i^g{cJ;0Sg*i (-v 

x + + >?riT^«^^-r0 
[02] *»!B©3IMije«{c«*xai3>ea-*»rJi 
}*l^g©->^7-AlifiK*7Ff 7" a » ^0 
[0 3] W«lRSIlSa©»B§«fiK*^-r ^ ^0 

[04] Ritiff^t'-A • s^^-y h 'jaymmm^rm 

[0 5] tfeWiSTU-<©ST^<J*iI4U-<*^©«lS»«: 

4'''5' y 

[06] 3 2 x 3 2©Wtfi£-7 h 'J » ^^^r^-XtCb 
fefl«5fi£X7>f^©v yy'^yn-tm 
[0 7] 3 2X3 2©S^v h U ttZZ^-AlcU 

[08] 3->f-AiCj;»3^ , ;*^^+ + > ; S:lT'!>X 

> f ^ - * »f@jiij^st©fii*i?!itc^^^fi«^ 

to^cd) tcjc^rif 6tifef9^fiS^7-1'X©-7- J ^tt; 
"T0 

[091 ±4Si>h U-C*S(8 I' (x. y)©tlSO' 
TJSx> h 2' (x, y) ©fiH©-?? 7 - ©^ 

#£^-f0 

[01 0] ±iSx>h ';r*S>-5./3 r (x, y) ©fits 
f>'T*Si> h 'JT•4)S^3 2 , (x. y ) ©ffi©-? 7"© 
g|O¥^^7F-r0 

[011] ±4gx> I- -C** /31 ( x . y ) ©ffiRtf 
TSSi>h';t$,S|3 2 (x. y ) ©ffl©"7 -j V'<D^% 

*^-r0 

[01 2] ±iSx>h VX-UbZG 1 (x, y)©!*^' 
TJSx> h ';r*-5/S2 fx. y) ©<i©v^7-©^») 
*#£^-T0 

[013] 6>©Klftr*>-p-rji!R$*ifeiii^c-^t^-c^ 



(13) 



23 



[0 1 4 ] mt$tf&X'7<4X<D0 2' (x, y) - 01' 

( x . y ) cDfiicDv ? ycomft^-rm 

[si 5} nm&*ux<oe2' (x. y) -er 

( x , y ) ? y'<DMK) 

[HI 6 ] ±Jfix> h yr**0 1' (x. y)<DfBR 
.CTFfe > % , ( x. . y ) (OMoy^iX 0 ^ 

im i 7 3 ±5&x> h vx'&ze r u, y)cDfii& 

CTF4ffi^> h yr&<50 2* (x, y ) COfflOv ? 7'<D 

8I9*^T0 

[H 1 8 ] ±J»J.> h 1 (x, y) CDfit&tf 

Tffii>hVT*4 0 2 <x, y ) COMCD^ y y'<D¥fr 

im 1 9 1 ±*gx> 1 (x, y) QffiRtf 

T»i>h r K'*5 0 2 (x, y ) CDfilCO^ ? :/<Dg|9 



10 
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24 

[02 2 ] S^0^U*^f7f-$WS. t^ms 
[02 3 ] &0*»(D"> 'J iJ)\> f ? *^tc*f-r 4 A JfcttlS 
[fJ^cDtBm] 

1 0 

1 1 

1 2 
1 3 
1 4 
1 5 
1 6 



•-XISW 

(t*af#> 



[0 1 ] 



[0 2] 





JL 



25 











f 



24 



23 



[03] 



r32 



r31 



-33 



<34 



tSBPtt 



[04] 




(14) 



$SB!¥l 1 -4 82 3 



[07] 



i * ' i y/ i 




-180 -135 -90 45 6 4S 90 135 180 




[HI 3] 




I 1 ' I ' 1 I ' ' I 1 ' > 1 
-180 -135 -90 -45 0 45 90 135 180 

4MBS(ff) 



[02 0 ] 



TOO 




1 I "" !" "1 1 
0.70 0.90 1,10 1.30 1.50 1.70 




CL5) 1tP3¥ 1 1-4 82 3 
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